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The information coptained in this document has been develeped solely for the

. purpese of providing generxal guidance to employees of the Goddard Space Flight
center {GSFC}. Thie documant may be distributed coutside GEFC conly 43 a
esurtesy teo other government agencies and contractors. Any distxibutien of
this document, or applicatien or use of the information coentained Merein, im
expresaly conditioned upon, and ig subjact to, the following understandings
and limitations:

{a) The information was developed for general guidance only and i9
subject to change at any timer

(e} The information was developed under unigue GEFC laboratory cenditions
which may differ substantially from outside ecnditions;

{cl GSFC coes not warrant the accuracy of the information when applied or
veed under other than unigue GSFC lakoratory conditionsy

(6} The informatien chould not be construsd &5 a representation ef
orodutt perfermance by either GSFC or the manufacturer;

(e} xaither the United States government nor any DEXSSon geting on behalf
apf the United States government assumes any 1iapility resulting from
the zpplication or use of the infermaticn.
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A radiation evaluation was performed on 54AC240 (Octal
Buffer/Line Driver) to determine the total dose tolerance of
these parts. A brief summary of the test results is provided
balow. For detailed information, refer to Tables I through IV
and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias canfiguration), and
two parts were used as control samples. The total dose radiation
levels were 5, 10, 20, 40 and 60 Krads¥. After 60 krads, parts
were annealed at 25°C for 168 hours. The irradiation was then
continued to 100 krads (cumulative). The dose rate was between
0,15 and 2.10 krads/hour, depending on the total dose level (see
pable IT for radiation schedule). Finally the parts were
annealed for 168 hours at 100°C. After each radlation exposure
and annealing treatment, parts were electrically tested according
to the test conditions and the specification limita** listed in
Table III. These tests included three functional tests at 1.0
MHz with Vcc = 3.0, 4.5 and 5.5 V.

All ten parts passed initial (pre-rad) electrical tests. All
eight irradiated parts passed all electrical tests up to and
including the S-krad level. At the 10 krad level, six parts (S/N
252, 253, 254, 255, 256 and 257) exceeded the maximum
specification limit of 2 ua for ICCH, with readings ranging from
2.2 to 4.9 uA.

xThe term rads, as used in this document, means rads{silicon).
All radiation levels cited are cumalative.
*+*These are manufacturers’ non-irradiated data specificatiaon
1imits. No post-irradiatien limit= were provided by the
manufacturer at the time these tests were performed.
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After 20 krads, all irradiated parts exceeded the maximum
specification limit for ICCH, with readings ranging from 5.7 to
13.2 uA. After 40 krads, ICCH failures continued with resadings
ranging from 3.8 to 64.6 uA. In addition, six parts (S/N 252,
253, 254, 255, 257 and 258) exceeded the maximum specification
limit of 2.0 uA for ICCL, with readings ranging from 2.2 to 10.8
uA and five parts (S/N 252, 253, 254, 255 and 257) excaaded the
maximum specification limit of 2.0 uA for ICCZ, with readings
ranging from 2.7 to 9.0 uA, At the &0-krad level, the same parts
failed the same tests, with readings for ICCH ranging from 2.9 to
236 uA, readings for ICCL from 2.2 to 31.7 uA and readings for
ICCZ from 2.5 to 30.3 uA.

After annealing at 25°C for 168 hours, all irradiated parts
continued to fail ICCH, with readings ranging from 2.1 to 76.9 uA
and one part (S/N 255) exceeded the maximum specification limits
for ICCL and ICCZ, with readings of 4.4 and 4.1 ua, respectively.
All other parte read within specification limits.

Upon continued irradiation to 100 krads {cumulative} all
irradiated parts continued to fail ICCH, with readings ranging
from 9.4 wA to 1.4 mA. In addition, six parts, (S/N 252, 253,
254, 255, 257 and 2%8) failed ICCL and ICCZ, with readings
ranging from 2.7 to 493 uA and 2.2 to 482 uA, respectively.
After a final annealing at 100°C, no rebound effects were
observed.

All parts passed all functional tests throughout all irradiation
and annealing steps.

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation wvalues for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluwation can be obtained upon
reqguest., If you have any questions, please call me at (301) 731-
8954,



Generic Part Number:

Part Number:

FAST/MUE
Control Nunmber:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Contral Samples:

Part Function:
Part Technology:
Package Style:
Test Equipment:

Test Engineer:

TABLE T.

Part Information

54AC240

M38510/75703BRAX

7341

C33175

Naticnal Semiconductor Corp.
91384

10

252, 253, 254, 255, 256, 257, 258,

250, 251

Octal Buffer/Line Driver
CMOS

20-pin DIP

5-=50

T. Scharer

* No radiation tolerance/hardness was guaranteed by the
manufacturer for thisz part.

259



TABLE II. Radiation Schedule for S4AC240

EVENTS DATE

1) INITIAL ELECTRICAL MEASUREMENTS 03/10/93
2) 5 KRAD IRRADIATION (0.25 KRADS/HOUR) 03/10/93
POST-5 KRAD ELECTRICAL MEASUREMENT 03/11/93
3) 10 KRAD IRRADIATION (0.25 KRADS/HOUR) 03/11/93
POST-10 KRAD ELECTRICAL MEASUREMENT 03/12/93
4) 20 KRAD IRRADIATION (0.15 KRADS/HOUR) 03/12/93
POST-20 KRAD ELECTRICAL MEASUREMENT 03/17/93
5) 40 KRAD IRRADIATION (2.10 KRADS/HOUR) 03/17/93
POST=40 KRAD ELECTRICAL MEASUREMENT 03/18/93
6} 60 KRAD IRRADIATION (2.00 KRADS/HOUR) 03/23/93
POST~60 KRAD ELECTRICAL MEASUREMENT 03/24/93
7) 168 HOUR ANNEALING @25°C 03/24/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 03/31/93
8) 100 KRAD IRRADIATION (2.00 XRADS/HOUR) 03/31/93
POST-100 KRAD ELECTRICAI. MEASUREMENT 04701793
9) 168 HOUR ANNEALING @100°C* 04/01/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 04/08/93

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.

PARTS WERE TRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term

time dependent effects (TDE), namely, the Yrebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-

STD-883D, Method 1019, Para. 3.10.1.



Electrical characteristics of 54AC240

Table III.
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for S4AC240 1/

Total Dose Exposura (TDE) {krads) Annaal TDE Anneal

Spec, Initial 5 10 20 449 &0 168 hrs 1040 168 hrs

Lim. /2 . @25°C krads ®loo°C
Parameters min max |mean ad mean sd mean sd |mean sd jmean ad
FUNC1, 1 MHz, 3.5 Vv |PASS PASS! PABS PASE: PRES PABS PRBS B o
FUNZ1, - MHz, 4.5 V PASD ] 3 : :
FUNC3, 1 MHz, 5.5 V
VOH1/3 v 2,9 [ 3, 013 i
VOH3/3 Vv 5.4 5. 0 f o
VOHB/3 v 3.7 4. .01 : L0
YOH7/3 V] AR .02 [RE0 .01
¥YOL1/3 mV| 0 0
YOL7/3 mv| 24 1B
VIC+ mv| 7 4.1 . 2.9 1.5
YIC- mv| : . 5 .B7 2.3
IIL na 0 0 g
IIH nil ] 0 ]
ICCH ua .19 19 2.0
ICCL Uil ¢ 2.3 0
ICCE ud ¢ 2.7 | ad
IOZL na ¢ 0 ]
[TOZH nal 0 2.1 ]

i/ The mean and standard deviation values were calculated over the elght parts irradiatzed
in this testing. The contrel samples remained constant throughout the testing and are not
included in this table.

2/These are manufacturers” non-1rradiated data sheet specification llmits. No post-
irradiation limlts were provided by the manufacturer at the time the tests were performed.
3/No significant variation was observed in VOH2, VOH4, VOHE or VOL2-§ throughout all
irradlatlon and annealing steps. Further dataz are available on request.

Radiation—sensitive parameters were ICCH, ICCL and ICCEZ.
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Figure 1. Radiation Bias Circuit for S54AC240
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Yoo = 5.0VDC+0.5VDC
Vee/2 = 2.5VDC+0.25VDC
All resistors R = 1.0Kohms+10%, 1/4W

Iout - 2.85V/iK = 2.5 mA<5.0mA maximum
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